Abstract
Introduction

36
Beaches and associated dunes provide essential habitat for plants and invertebrates, as well as 37 feeding and nesting sites for birds and sea turtles (Baird and Dann, 2003; Lastra et al., 2010) .
38
Beaches are also well sought-after by people for recreational, tourism and residential purposes 39 (Klein, Osleeb and Viola, 2004; Noriega et al., 2012) . These multiple competing uses have 40 contributed to the escalating pressures on beaches and dunes from increased demands for 41 recreational access and development of coastal lands (Defeo et al., 2009) . Indeed, the During the past 40 years, beaches in the vicinity of Cape Coast in the Central Region of Ghana 96 have undergone significant changes as a result of increased human activities within the active 97 coastal zone (Jonah, 2015; Adotey et al., 2015) . In the past few years, there has been an 98 increasing demand for coastal lands for tourism activities, with infrastructure being constructed 99 on land previously occupied by dune vegetation. Beach sand mining is also widely practiced 100 on most sandy beaches at varying scales, to feed the local construction industry (Jonah et al., 101 2015a; Mensah 1997). These have contributed to accelerated beach and dune erosion, making 102 facilities along the zone vulnerable to sea waves. In response, the central government has 103 constructed a nearly 1.5 km rock revetment sea defence and several gabions to protect 104 communities and road infrastructure, whilst property owners have also undertaken several 105 small scale projects to protect their investments. In addition, most beaches show signs of 106 several human impacts including campfires, trampling, litter and 'bush toilets'.
107
The objective of this paper is to contribute to existing knowledge on the ecological conditions, 
Materials and Methods
112
Study sites
113
This study was conducted on beaches in the mid-portion of the Central Region coast of Ghana 
Data Collection
133
Two species of ghost crabs, Ocypode cursor and Ocypode africana, are found on sandy 134 beaches in Ghana (Aheto et al., 2011) . This study assessed the differences in densities and sizes 135 of the ghost crabs burrows across the six selected beaches. In addition, several physical 136 environmental parameters that affect ghost crabs distribution were measured. Surveys were 137 started before sunrise at approximately the same tidal period using standard tide tables from 138 the Ghana Ports and Harbours (GHAPOHA, 2013) . During each survey period, all surveys 139 were done very early in the morning to ensure consistency and minimize variation in 140 environmental conditions. Early morning sampling helps to reduce and eliminate the effect of 141 overlooking burrow openings due to ghost crabs plugging the openings during the heat of the 142 day (Lucrezi, Schlacher and Walker, 2009; Moss and McPhee, 2006) .
143
Estimates of the population density of ghost crabs were achieved by counting the number of 144 burrow openings in 1 m 2 quadrats (Aheto et al., 2011) . This follows the assumption that the 145 presence of a burrow on the beach corresponds to the presence of the crab (Wolcott, 1978 (Table 2) . sites. It is however more likely that these spatial differences in ghost crab burrow densities and 255 diameters are as a result of the varying human disturbances identified on the sites.
256
Beaches are the most visited part of the marine coastal ecosystem (Marshall and Banks, 2013 and shelter areas (Reyes-Martinez et al., 2015) .
276
In this study we found a strong negative correlation between the number of beach users and especially at night when they are most active (Wolcott, 1978) , it is reasonable to assume that Similarly, ghost crab burrow densities were observed to be significantly low at the beaches that indirectly by removing the stranded material, which can be utilized by lower trophic levels.
328
Along our study area, remnants of burnt rubbish and camp fires were occasionally encountered 329 on urban beaches, also possibly contributing to mortalities to ghost crabs.
330
The effects of various aspect of beach and dune modifications on ghost crab populations have the "ad hoc" recreational infrastructure development along the coast. 
Conclusion
